In previous studies published from this laboratory (1) it was shown that 2 major factors are implicated in the production of burn shock in mice and rats; the one, fluid loss at the site of the thermal injury, and the other, stagnation of blood in atonic visceral capillaries. Capillary atony was demonstrated in burn shock whether thermal trauma was accompanied by much or little local fluid loss. In certain forms of thermal injury there is very little edema formation (2); yet the circulatory blood volume as represented by the bleeding volume is drastically reduced and the animal dies in shock (1). In this instance, local fluid loss is eliminated as the principal cause of the reduction in the bleeding volume, and the pooling of blood in the capillary bed is chiefly responsible for the decrease in the effective circulating volume. In burn shock the number and diameter of open capillaries were found to be considerably increased (1, 3), and the amount of blood retained in the viscera significantly augmented. Atony of the capillary blood vessels is a primary disturbance since it develops within 2 minutes after a severe burn. Following mild burns, capillary atony persists in surviving animals for less than 24 hours. In order to demonstrate capillary congestion, controlled observations -were made upon the hemoglobin content of visceral organs after exsanguinating the animal. There was little or no difference in the apparent degree of congestion in the burned and unburned animals when sacrificed by a method other than bleeding, but a striking difference was demonstrated after exsanguination. After bleeding, the organs of a normal unburned animal became pale and bloodless, whereas in burn shock the tissues remained dark and engorged.
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A toxic factor has been previously demonstrated in experiments in which injection of blood from burned rats into normal rats caused a significantly I Aided by grants from the Blanche May Selden Fund, F. Brice, Morton May, and Mrs. J. Pressman. lower bleeding volume than injection of blood from normal animals (1) . The studies reported in the present communication were undertaken to determine whether the perfusion of blood from a burned animal through a normal kidney would reproduce the capillary congestion which is characteristic of burn shock.
METHODS
Adult male, Long-Evans rats weighing 250 to 350 grams were anesthetized with ether. The pedicle of the right kidney in each test animal was tied and the kidney removed immediately by severing the pedicle distal to the ligature. Each animal received two ml. of heparinized blood taken from burned rats. The blood was removed from the abdominal aorta of the anesthetized donor rats 3 to 4 minutes after they were burned to the neck at 1000 C. for 20 seconds, and injected into the abdominal aorta of the test rats just proximal to the origin of the renal artery. To facilitate the injecton, the needle was bent at an angle of approximately 1200. The abdominal aorta below the renal artery was momentarily compressed by the finger in order to insure the direct passage of the major portion of the injected blood through the left kidney ( Figure 1 ). This procedure would seem to be more nearly physiologic than most standard methods of perfusion since the circulation is kept intact; the only departure from the normal being a temporary rise in the renal arterial pressure. Furthermore, a very high concentration of toxic factor would be expected to enter the perfused organ.
The left kidney in each of the test animals was removed immediately after perfusion and allowed to self-exsanguinate, and the hemoglobin content of both kidneys was determined. Thirty-eight control test rats prepared in precisely the same manner were given an injection of 2 ml. of heparinized blood from unburned animals.
The amount of hemoglobin in the kidneys was determined as follows. Hemoglobin was extracted with a buffered salt solution and measured photometrically after conversion to cyanmethemoglobin. The details are described in another publication (4) . The perfused kidney self-exsanguinates rapidly and becomes pale and wrinkled, whereas the perfused kidney shows only minimal bleeding and presents a dark, engorged appearance. The perfused kidneys resemble kidneys taken from animals in shock. Kidneys perfused with normal blood do not differ in appearance from unperfused normal kidneys. Table I shows the capillary counts in 2 animals injected with normal blood, and in 2 animals injected with blood from burned rats. In rats injected with normal blood, the average counts were ney with blood from a burned animal reproduces the capillary congestion which is characteristic of burn shock. Since capillary atony can be induced in a normal rat either by a burn or by the injection of blood from a burned animal, it is reasonable to conclude that the capillary congestion is due to a toxic factor which circulates in the blood of a burned animal. It is important to emphasize that this factor is not necessarily a newly formed substance; it may represent merely a change in the concentration or in the physical state of a normal blood constituent. Of interest in this respect are the observations of Shen, Ham and Fleming, who demonstrated changes in the morphology and osmotic fragility of red blood cells after thermal burns in human beings (5) .
There have been recent reports on the presence of toxic substances in other forms of shock (6 to 10).
Recently, Chambers, Zweifach, and their associates (11 to 13), investigating vascular reactions in shock, described 2 phases, the second of which was characterized by a progressive decrease in the constrictor activity of metarterioles and precapillary sphincters. Sequestration of blood from the active circulation by pooling in the capillary bed would lead eventually to failure of the venous return to the heart. Zweifach (14) showed that 2 types of blood capillaries could be distinguished according to whether muscular elements are present or absent in their walls. These are (1) the arteriolovenular capillaries ("muscular capillaries") and (2) the true capillaries ("non-muscular capillaries"). 
